Abstract. Uneven spacing is a common feature of sedimentary paleoclimate records, in many cases causing difficulties 14 in the application of classical statistical and time series methods. Although special statistical tools do exist to assess 15 unevenly spaced data directly, the transformation of such data to a temporarily equidistant time series applicable to 16 commonly used statistical tools remains, however, an unachieved goal. The present paper, therefore, introduces an 17 approach to obtain evenly spaced time series (using cubic spline fitting) from unevenly spaced speleothem records with 18 the application of a spectral control to avoid spectral bias caused by interpolation and retain the original spectral 19 characteristics of the data. The methodology was applied to stable carbon and oxygen isotope records derived from two 20 stalagmites of the Baradla Cave (NE Hungary) dating back to the late 18 th century; it was also applied to additional well- 
Earth Syst. Sci. Data Discuss., https://doi.org/10.5194/essd-2017-44 frequency domain (Schulz and Stattegger, 1997)-, and has a smaller chance of overfitting as a higher order spline. In the 122 case of interpolation, regardless of the applied method, the high frequency components in a spectrum will be 123 underestimated, thus the interpolated time series will become "reddened" (Schulz and Stattegger, 1997) . 
129
Thus, the spectral bias caused by interpolation has to be objectively quantified and controlled. The spectral characteristics 130 of the original and the interpolated data have to be compared to detect potential spectral artifacts. Thus, the threshold 131 frequency was quantified beyond which (i) the interpolation (cubic spline in the present case) left the original spectrum 132 mainly unchanged, and (ii) the significant powers of the original time series were in coherence with the interpolated 133 spectrum.
134
To determine this threshold frequency objectively, first the spectral characteristics of the original-, and the interpolated 135 time series were explored to see if the powers of the time series' Lomb-Scargle Fourier Transform periodograms (LSP) 136 (Lomb, 1976; Scargle, 1982) are significant against red-noise background from a first-order autoregressive (AR(1)) 137 process using REDFIT (Schulz and Mudelsee, 2002) . In the calculations, a Welch I window with two overlapping (50%) 138 segments was used, the oversampling parameter was set as ofac=4 according to (Hocke and Kämpfer, 2009; Press et 139 al., 1996) , and hifac=1, the number of Monte-Carlo simulations to obtain the significance levels was nsim=1000 in 140 line with studies dealing with speleothem time series (Holzkämper et al., 2004; Neff et al., 2001) , and the red-noise spectrum, the smallest significant period of the original data was determined, which was also present, and in coherence 150 with the spline interpolated one. This could be set as the threshold frequency above which the original spectra could be 151 taken as unbiased. Finally, the variance below this threshold frequency was removed/filtered from the spline interpolated 152 time series using the bandpass function of the astrochron package (Meyers, 2014).
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Wavelet transform coherence (WTC)
155
The data preprocessing to ensure a time series is evenly spaced in time (Section 2.2.1) was necessary to find the areas 156 with common powers between the speleothem stable isotope time series and the climatic data in the time-frequency space. generally negative phase difference was revealed between Δ 13 C and precipitation amount ( 
